Models of alkylbenzenes were treated by the HMO and SCF-MO methods and excellent linear correlations were found between the experimental ionization potentials, Ej, and the energies of the highest occupied Tt-molecular orbitals calculated by the above-mentioned methods. A similar linear correlation was obtained for a group of methylpyridines. Also, the experimental ionization potentials o f methylpyridines and alkylthiophenes have been linearly correlated with the sum of T a f t 's inductive substituent constants, Ha-,, o f the alkyl groups.
In a series of papers published over the past few years, we have shown that the ionization potentials of various types of organic compounds, including aliphatic2 and aromatic systems and metal chela tes3, give very close linear correlations with T a f t 's polar and inductive substituent constants, a* and cri 4-5. These correlations have recently been extend ed to the ionization potentials of alkylbenzenes6.
The first ionization potential of a compound is one of its important physical properties, which can be correlated with quantum-chemical data obtained from theoretical calculations on models of various organic and inorganic compounds.
The molecular ionization potential is defined as the least energy required to remove an electron from a molecule in the gas phase. Usually it is assumed that the ionization involves the removal of the most weakly bound electron in the molecule which in the case of ^-electron systems is the electron in the highest occupied jr-molecular orbital (HOMO) unless the molecule contains heteroatoms with lone electron pairs7. The validity of this assumption (K o o p m a n s' theorem8-11) is not unreasonable if the only other alternative is a bonding a-molecular orbital. Good-to-excellent correlations of the first ionization potentials with the energies of the highest occupied jr-molecular orbitals have been obtained for various groups of organic compounds7-12*13.
In two of our previous publications we have reported excellent correlations of this type for alkenes14 and dialkyl disulfides15.
As a continuation of our systematic studies of linear correlations that can be obtained for ioniza tion potentials, we have explored these relationships on two groups of heterocyclic systems, viz., alkyl pyridines and alkylthiophenes. In addition to the correlations based on the new gas-phase alkyl in ductive substituent constants, cri4-5-16, we have calculated the energies of the highest occupied jr-molecular orbitals for alkylbenzenes and alkyl pyridines by the simple HMO method and, in the case of methylbenzenes, also by the SCF-MO meth od. The calculated orbital energies were used in correlations with the experimental ionization po tentials. Methods
Ionization 'potentials
The experimental values of the ionization poten tials were taken from the literature. The potentials for alkylbenzenes and alkylpyridines were obtained by the photoionization method17, the values for alkylthiophenes were determined by the electron impact technique18.
H M O calculations
Models of alkylbenzenes and alkylpyridines were treated by the simple HMO method using an 
Regression lines
The regression lines reported in this paper have been calculated by the least squares method. Table I presents the energies of the highest occupied jr-molecular orbitals (HOMO) for a series of thirteen alkylbenzenes and biphenyl calculated by the HMO and/or the SCF-MO methods28, along with the experimentally observed photoionization potentials. Also included in Table I a Taken from ref. 5 . b Taken from r e f. 18. in Table II A similar inductive effect of alkyl substituents can also be established for alkylthiophenes for several of which electron impact ionization poten tials have become available18. The plot of the experimental E i's against the sum of the inductive substituent constants, E o i, is given in Fig. 5 and lation with the corresponding molecular orbital energies. The regression lines given above can be used to predict the first ionization potentials of those alkyl benzenes, alkylpyridines, and alkylthiophenes for
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